§ S-1. Characterization § S-1.1 X-ray photoelectron spectroscopy (XPS)
The surface C1s signal (Fig. S1 ) could be fitted by means of four distinct components. Bands (I) and (II), centered at BE = 284.8 eV and 286.3 eV, respectively, were attributed to adventitious carbon contamination and to surface C-O moieties. 1, 2 The two components located at 289.0 eV (III) and 292.6 eV (IV) were mainly ascribed to CF and CF 2 residuals from the used Mn precursor. 3 The surface C1s photopeak was reduced to noise level after Ar + erosion for 5 min, indicating thus that carbon presence was limited to the sample surface and highlighting the purity of the obtained systems. Figure S1 . Surface C1s photopeak for a manganese oxide specimen grown at 200 °C.
S-3 § S-1.2 Energy dispersive X-ray spectroscopy (EDXS)
EDXS compositional analyses were carried out both in plane and in cross-sectional mode. 
S-6 § S-1.5 Photocatalytic tests
The photocatalytic activity mechanism leading to the degradation of the target dye can be described as follows: [4] [5] [6] [7] [8] [9] MnO 2 + h  MnO 2 (e  ) + h + (S1) 
